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Abstract
The main objective of this study was to determine the inorganic elemental components and thermal behavior of rubber samples collected from crime scenes and to compare them with a control sample.
Thermal decomposition study revealed that decomposition temperature of rubber samples by thermogravimetric analysis (TGA) collected from crime scene exhibit 1 and 2 were consistent with decomposition temperature of control rubber sample exhibit 3.
The differential scanning calorimetry (DSC) analysis showed that the decomposition temperature of the two rubber samples (ex- In this study, we received two pieces of rubber collected from a crime scene and one rubber piece as a control sample. Initially, the rubber samples were analyzed by micro-XRF to know the elemental composition of rubber samples. We also carried out thermal analysis, i.e. TGA and DSC of these rubber samples to know the decomposition temperature of rubber samples.
Case report
Rash driving and driving under the influence of drugs has been gradually increasing in India. India has seen recent advances in traffic safety; however, driving under influence of drugs still remains a persistent problem in traffic safety. In hit and run cases, analysis of debris left at the scene of the crime like plastics, rubber and rubber like parts may lead to recognize the type of offending vehicle. We received a case, in which a sand loaded vehicle hit a man riding on a bike. From the scene of the crime, rubber (tire) samples were collected by the investigating officer (police authority) and sent to the forensic laboratory for further
Introduction
Thermal analysis (TA) methods have been extensively used to characterize polymeric materials in last few decades. Thermometry and thermodynamics are the basic principles of thermal analysis [1] [2] . Thermometry is used for measurement of temperature in the study of phase transition, while thermodynamics is used to study kinetic parameters of a reaction [3] [4] [5] [6] . Basically, thermal analysis is commonly used to study the thermal changes in polymeric Thermal analysis methods have been frequently used in the field of forensic sciences. Machenzie and Theophrastus used thermal analysis technique to study the effect of heat on different minerals [7] . Liesztner used thermal analysis in the field of forensic science for analysis of paint samples [8] . The application of thermal analysis of fibers has been well discussed in a review [9] . 
Results and Discussion
Thermogravimetric analysis is an important method that shows the thermal stability of materials. Also, the pro- 
Conclusion
Thermal analysis was shown to be an important tool for characterizing the thermal behavior of rubber samples.
The results of thermal analysis indicate that decomposition temperature of rubber samples collected from the crime scene (Exhibit 1 and 2) tallies with that of the control rubber sample (Exhibit 3). The inorganic elemental content of rubber samples in Exhibit 1 and 2 matches with that of ber industry are precipitated silica and pyrogenic silica.
Rubber industries replaced carbon black by silica because of the improved mechanical properties of rubber like tear, abrasion, heat resistance, flex stability, hardness, stiffness and modulus and many more [12] . In the tyre industry, silica is used in combination with styrene-butadiene rubber to reduce the rolling resistance by 30%.
The vulcanization process is carried out by using sulfur as a vulcanizing agent to create a rubber network/polymer from the separate rubber macromolecules. The vulcanizaThermogravimetric Analysis of Rubber for Forensic Purposes: A Case Report exhibit 3. In this study, a comparison between rubber samples collected from the scene of the crime with the rubber sample from the suspect's vehicle can prove very valuable objective evidence.
